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Several reversed-phase liquid-chromatographic methods have been reported for the simultaneous determination of commonly administered antiepileptic drugs (3) (4) (5) (6) (7) (8) (9) . All of these methods suffer from slow turnaround time, primarily because of a relatively long analysis time (>10 mm), and result in increased reagent and technologist costs. We report here a very fast liquid-chromatographic procedure for the simultaneous analysis of ethosuximide, primidone, phenobarbital, phenytoin, and carbamazepine in serum (total chromatographic time <2.5 mm). This method is as sensitive and specific as conventional chromatographic procedures but is less costly.
Materials and Method

Instrumentation.
We used a Series 3 liquid chromatograph equipped with a Model LC-100 column oven, a Model LC-85 variable wavelength detector, and a Sigma 10 Data System (all from Perkin-Elmer Corp., Norwalk, CT 06856). A high-speed chromatography package consisting of a Rheodyne Model 7125 injector with a 6-1L loop, a Perkin-Elmer 2.4-4 micro flow cell for the LC-85 detector, and 50 cm x 0.18 mm (i.d.) stainless-steel connecting tubing was used to minimize extra-column band broadening. A Perkin-Elmer column (125 x 4.6 mm, i.d.) packed with 5-jan particle size C18 reversed-phase packing or a 100 x 4.6 mm (i.d.) column (Applied Science Laboratories, State College, PA 16801) packed with 3-jm particle size C18 packing was mounted in the oven. The column was eluted with methanollacetonitrile/phosphate buffer (35/13.5/51.5, by vol) at the rate of 3.0 mL/min at 50 #{176}C, and the absorbance of the column effluent was monitored at 195 nm or 210 nm.
Reagents. All chemicals used were of reagent grade.
Acetonitrile and methanol, all distilled in glass, were obmined from Burdick and Jackson Laboratories, Inc., Muskegon, MI 49442.
Phosphate buffer, 20 mmol/L, pH 3.7, was prepared by dissolving 2.7 g of KH2PO4 in 1 L of water. The pH was adjusted to 3.7 with phosphoric acid.
Phosphate buffer, 100 mmol/L, pH 4.4, was prepared by dissolving 13.6 g of KH2PO4 in 1 L of water. The pH was adjusted to 4.4 with phosphoric acid.
The mobile phase was 350 mL of methanol and 135 mL of acetonitrile in 515 mL of 20 mmol/L phosphate buffer. was prepared by dissolving 50 mg of cyclops! in 100 mL of water. The working internal standard was prepared by diluting the stock internal standard 10-fold with 100 mmol/L phosphate buffer.
To prepare the anticonvulsant serum or reference standards, evaporate 0.5, 1, 2, 5, and 10 mL of the anticonvulsant stock solution and reconstitute with 100 mL of drugfree serum to obtain drug concentrations of 5, 10,20,50, and 100 mg/L, respectively. columns packed with either 5-or 3-pm particle sizes. The 3-pm column, being shorter (4.6 x 100 mm), had a smaller void volume than the 5-j.Lmcolumn (4.6 x 125 mm). Both of these columns had the same internal diameter as conventional columns but were only one-third to one-half as long. Total chromatographic time for the analysis of the five anticonvulsant drugs varied with the particle size and the column length. The total chromatographic time was <1.4 mm with the 3-jnn particle size column and 2.5 mm with the 5-jam particle size column, under identical chromatographical conditions (Figure 1) .
Results
Optimizing the Method
Analytical Variables
Recovery. Before assay, known amounts of each anticonvulsant drug were added to drug-free serum to achieve the concentrations shown in Table 1 tion and peak area ratios were linearly related for these five drugs over this range.
Sensitivity. The lower limit of detection (signal-to-noise ratio of 3) for all five drugs was <1.0 mg/L.
Precision.
Detailed precision data were obtained by analyzing 12 aliquots of two serum pools at the concentrations shown in Table 2 (Table 3) . Drugs tested but not detected These correlation studies indicate that our high-speed method is accurate and specific for determining anticonvulsanta in serum. Sample chromatograms are illustrated in Figure 1 .
Discussion
The 
